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Attorney Docket No.: 104023-664-PRO 

TITLE 

[0001] Bond Wireless Package 

FIELD OF THE INVENTION 

[0002] This invention generally relates to a novel semiconductor package. 

5 BRIEF DESCMPTION OF THE DRAWINGS 

[0003] The figures below depict various aspects and features of the present 

invention in accordance with the teachings herein. 
DESCRIPTION OF THE INVENTION 

[0004] The aspects, features and advantages of the present invention will become 

10 better understood with regard to the following description with reference to the 
accompanying drawings. What follows are preferred embodiments of the present 
invention. It should be apparent to those skilled in the art that the foregoing is illustrative 
only and not limiting, having been presented by way of example only. All the features 
disclosed in this description may be replaced by alternative features serving the same 
15 purpose, and equivalents or similar purpose, unless expressly stated otherwise. Therefore, 
numerous other embodiments of the modifications thereof are contemplated as falling 
within the scope of the present invention as defined herein and equivalents thereto. Use 
of absolute terms, such as "will not," "will," "shall," "shall not," "must," and "must not," 
are not meant to hmit the present invention as the embodiments disclosed herein are 
20 merely exemplary. 

[0005] Figure 1 shows that vertical trench MOSFETs currently dominate the 

low-voltage discrete market. Low Rdsonj ruggedness and low cost contribute to their 
dominance in these applications. However, high gate charge Qg is a disadvantage and 
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RDSON contributed from wafer substrate and wire bond become problematic for 
MOSFETs with a breakdown voltage rating below 15 V. Lateral power MOSFETs, used 
primarily in power integrated circuits, have low Qg and improvements in Rdson make 
them attractive for high frequency power management applications. 
5 [0006] Figure 2 shows a bi-directional switch utilizing lateral power MOSFETs. 

The novel switch is an interleaved common-drain LDMOS structure. As depicted, the 
structure uses bump and/or pillar technology for interconnections to a device package 
such as that shown in Figure 3. A more detailed description of this technology is 
described in United States Patent Application No. 10/601,121, and United States 
10 Provisional Patent Application Nos. 60/444,932 and 60/501,192. 

[0007] Figure 4a shows a package according to one aspect of the present 

invention from a dimensional perspective in contrast to a conventional wire bond package 
shown in Figure 4b. 

[0008] Figure 5 a shows a cutaway view of the novel package with an substrate 

15 utilizing solder bump (as shown in Figure 2) and/or pillar technology. In particular, 
Figure 5b shows a substrate with copper-pillar bump interconnect structure. Each 
bump/pillar preferably connects to one or more sources, drains or gates. Rather than 
using wire bond, Figure 5c shows depicts a lead structure that connects the bumps to 
external leads outside the package, preferably using copper. 
20 [0009] Figure 6a shows a package practicing one aspect of the present invention 

and showing the dimensions of the copper leadframe, solder bump and copper pillar 
dimensions and die size in contrast with a conventional wire bond package shown in 
Figure 6b. Figure 7a shows the thermal characteristics of the novel package in contrast to 
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a conventional wire bond package shown in Figure 7b. Figure 8 is a summary of thermal, 
electrical and stress characteristics between on embodiment of the novel package and a 
conventional package using finite element analysis, further discussed in Figure 9. 
CONCLUSION 

5 [0010] Having now described preferred embodiments of the invention, it should 

be apparent to those skilled in the art that the foregoing is illustrative only and not 
limiting, having been presented by way of example only. All the features disclosed in 
this specification (including any accompanying claims, abstract, and drawings) may be 
replaced by alternative features serving the same purpose, and equivalents or similar 

10 purpose, unless expressly stated otherwise. Therefore, numerous other embodiments of 
the modifications thereof are contemplated as falling within the scope of the present 
invention as defined by the appended claims and equivalents thereto. 
[00111 For instance, the exemplary figures show an 8 lead package as one 

embodiment of the present invention compared to a comparable 8 lead package utihzing 

15 conventional wire bond technology. As will be apparent to one skilled in the art, the 
present invention can be extended to packages with more or less than 8 leads. Likewise, 
although, for instance, Figures 5 and 6 depict a copper pillar solder bump, other 
variations such as only a solder bump or pillar made of materials other than copper may 
be used and the selection of materials to be used as well as the size of these pillars and 

20 bumps would be apparent to one skilled in the art depending on factors such as 
conductivity, parasitic resistance, heat conduction and so on. 
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